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(57) Abstract: A process for producing a fat comprising a triglyceride having a medium-chain fatty acid bonded in each of the 
1-position and 3-position and a highly unsaturated fatty acid bonded in the 2-position, which comprises causing a lipase fixed to a 
^5 porous ion-exchange resin support having a pore diameter of about 100 A or larger and specifically acting on the 1- and 3-position 
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but contains no omega-3 highly unsaturated fatty acids; a fat or triglyceride obtained by the process; and a use thereof in a food, 
O f eed = and medicinal composition. 
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^m^mmmmm^^ h y y y * y k trams 
^r-t-swmxtjf^^fiit^ft, £ t* k ft lis 

ilf Jl: K $f 

PAJ tifS) , \?=i-y-^*-f^yWi (EtT r DHAj t*t«) ^ 

iioitHi^fflft if o£Mfi£*L-c^5 r kfr&bti, mm 

uh \ #£«»/B£i&^MJ/H^*ft?*^i5S&£ftTV^5 0 L^L 
, *ifi^lia>3»K^©.i«*^fiSlJ!IBJft* U63R2fctfa>93&) tf>£ 

fc H©ifr«*ttftJ^»©££/ifciMi::B\ ft £ ft ft 2 o © $ 

ft*0<0-Sjft£#&5&*S^©ft&*L-O*S) . tit, a> 6 

r-y J v ymRTfT 7 * K ^Sfej^fci ft"C 5 „ 
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#o t, asm y y -^»«r*tf*ia«risffi[f ^^^^^ K^»t* 
^js b^st) i & t> urn ( h y ^ y -fe y k) ot^iteii it, e 

, h y ^ y ± y K^i ) 3-&^^j^$^T2^^^jtgiJ3gMm^Tt 

, ^ClH©2-*/7i'>^!)tn-^ (^T T2-MGJ fcffc-f" 
fcfc, -jR^2-ffijilK»©^3&SKiR»«ftVN t § t>tlZ> 0 2-MG 

j&>f n 5; ? p y £ it y 'v^l:iSS[|ilSiitv ; < , 
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J^D'tDKH:, T 7 * K >m t 5 t h ft jfi JB ( h 

!)^!)t!)K) fc.fcS. #S!¥8-214891#&»{::H:, K'ft^ftjftll 

$ugJM^ 2-&\zfi&*&%\ffimm*M& h y ^ y y 

#Lfc h y ^y ir y F^Miiffi^iEic^TV^fctf tko T, T 
#H 2000-270885-^ M ^ !i t U K01,3ffifc«r*«li: 

f^ffl-rsy^-^Sr^ffi^-fr-c, B«i«iT'*.5h^ytp f©i 

, til x. &\ 98%^ ± a« epa h y ^ y -t y k© MJ'^y t y Kt-fco, 
rtu*^ y -t y xtfm&^mmmjftMhz^teznf&mTfr^ 

3 



WO 03/004667 



PCT/JP02/06702 



^L-TYuji Shimada (Journal of Fermentation and Bioengineeri 
ng, 83, 321-327 (1997) TFatty Acid Specificity of Rhizopus d 
elemar Lipnase in AcidolysisJ ) \Z. It „ ^ B# A# FTtt "C o 7t T 
7* Ky&£25®I^*-r5»£«Jift&£®i: LT, l,3&##|ft 
y — J: 5 , HftXtf 3ffi.K:# 7° y ^ $ *fc h!i t 

y^y-ty KfcS^t5 7H Kvi©tf 117 ^y^tib 9 „ 1, 

, »fe*lfc'ttJII*K:iS«)51,3-*^y 7=¥ 

y-frn-yl' T8A8j H^t) ft * Tr Jg M O 2 

2fil:,f#f5 T 7 * F^^^f'J^ttft±t?25Ka%T*& 19 , H 

t>, 2^i^^f577^Kyl©i^ii25fi^T^i5o If IB 
pT (Journal of Fermentation and Bi oengineer ing , 83, 32 
1-327 (1997))T?H:, ^htltc b V if V ± V K b 
^77^-t^ff UtV^^8A8i, 1,3-77 7" V & 4 JV~2~ y - y / 
uy>f^-/!ltP-^ ( T8G8J if*-*) Rtfl,3-# 7° y n ^ 
^--y -y / 1/ J 4 >V->f y -fe xx — /!✓ r 8D8 j tft-t 

) ©^Rf^-M^IrI Ct'fcS fc#, h y ^ y ir y K4 5 <D8A8tf>fiJ-££ 
E«|^*«)5fc(4V>fcoTV>*V> 0 LfrLtZ&b* 8A8, 8G8£t>'8D 
8©£fhT*<b20mol%M^T?&oT, 8A8$r25mol%^±^ tt £. 0 ftiffiS 

•v t 5 h y ^ y -t y k t? a & *> o fc„ 
^(oxo^u^mm^mptki-^m^. bvvv±v K^&t^-r 

577^f KylWtii^yyAT'feSt*, g W i-r58A8©fiJ 
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SJfcStfSftVMS^ -fiM^^^ V Nfj^iS< ft5 0 ^fctf/utf*^ 

wry a-yyu^i? (9,12,15-:*-? * 7="# h y x 

left LKJSttfiiS^ y-y/ui/Wi (6,9,12-;*-* * r* ^ 
tt) fc.t±SJEStt»±*«»!:ffi< , £fcDPA o>3 (7,10,13,16,19- K = 
fcttfiJ&tttijffV^ DPA o)6 (4,7,10,13,16- K 

TKiStt^CSVNtV^ 5 WHjfii*s«>5. t^o-C h y ^y ir y KOI, 3 

** y ± y k (hsur h y * y i? y Kffit*fci,.3-tf ©jiteife© 5 
o^^tiMii/io/a y **y * y k) m^tvx^ 
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< M*ftTV^„ 

^|g^U/tM^!)t!) K 0 BR % 20* SB $ ft T ^ % j?* ^- y - y 

/ uymo^^moM^mm (h^ny k) <z>#£/$**ne>ft-c 

^^(20:3 ©9:WT r*-Kgfcj t t> ^ 5 )R 8 , 11-^ 4 =* 

^^i?(20:2 0,9) it, ^mmmmx^^m o 

7-41421-^&#) 0 Lfc^oT, £ < 1 * St Jf /»8 # , 2- 

K) o#«^^q (bti-cte £>-f , g«jtt5 by ^^t y f 

% w <n m * 
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^LfchU^y-fey K£25mol £Jt± ^ *> fft J§ £ M ig-f 5 S^^ftj^ 

fctt«95Ri««^<aftlIIJ»»Sri«^*^-5«llB ( h V 7 V ± V K) 
*#fc ; 

Lfc ; 
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*#Ugjft^tf s , 2-ti:v^*t-v-!) y i/y^i^^tfe h y if y -t 
g^f&fnMS?^^ bfc h y ^ y -t y K«:<&tfifijiB 5 n 



%® % mm-f z tc & en m & <Dj%m 
*mw\~t, ftm^&fammm&^G-tzmss ( > y ^y * y k) 

iT?, 1,3-ft^fUgM, 2H^it5g^fnM$?£M3--frL#> 

«jiBis»/2-ffifci««^fiftjiiji»*Sr3B^-frL»fc h y ^y -ty k 

^j&wkhs^t, jRttfcfcssms (hy^y-ty f) 
isftiiJW»©«^o*flifc#5\ *Ri&mm h v ^y * y k 

«30~50°C H, ffiL< &40~50°C t 1~ 5 . 
*ISffiTfflv^5ri©t't5 h y ^ y ir y F*©l,3t©x^f^ 
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opus ) JM, !) /An-;v ( Rhizomucor ) A. T 7,^<)V^ jVT, ( Aspe 

rgilius ) JRft ^©»4^^i4f § :/*flEJBy 

V^iH^tSo fliti\ V V rf X ■ t ^ ^ - ( Rhizopus delem 
ar) <D 3 ^°--t? (ffliall («) *y^-"tf) % U /A 3-/1/ 

• ^ — ^ -Y ( Rhizomucor miehei ) (OD^-t* ( / # • 7 /VfV ^ 

* ($0 fi, y^ifVAIM) , n^^f;^v=^- ( Aspergil 
lus niger ) (^fll (fle) SL A) S^tf 

30°C^±, L< Hc40t;£Jl± t-tZtcib, M X Mffi & #*P "t 
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•es*s-ftK h y ^ y y k^^ir 9 -/y ^m<os. (moi% 



T7^K^m^*«I§ (SUNTGA40S) 



1. 33g 

2. 66g 
0.2g 



40°C, Mt 5 > 48B#M£/S 
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T&©GC##fffi©:fr 7° y ^*©Sd-& (mol%) T?^Lfc 0 



Dowex MARATHON WBA 






50.9 


Dowex MARATHON A 






42. 1 


SM-10 






48.7 


Amberlite IRA904 






33.5 


V-f * ^ wa io 






40. 1 


?a -y-r * v wa 30 






49.8 



.±lEfc*5VT, 5 *^tfcO>f *ySS*»IB-ett, lOO^fel 

000^^* Kn-A©?LgOt)«)*^^ o^-7^M> lOO* 

300*- h v~-J±£l±<DJl&<D-k<D&^? P 7$-7 xmtfem 
LTV^o LftiSot, Dowex MARATHON WBA (ffi*, Wr^llJV 
) tt, 100* l^* h n-A^±^7L^^*i-5-C 

LfcDowex MARATHON WBA (ffig, ¥ >T 5* * fr) 

mmx*hz> 0 

2. Dowex MARATHON WBA (jgjtf, ^ P $ # ) fc Dowex MARAT 
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HON A (ffitt, ? 1} f * % /V) t<Dltm%>£T$y>( *V WA 10 

(mm. = mik¥) t^t^rty wa 30 mm. h«as^) to 

3. Dowex MARATHON WBA (jgitL W>T 5. * )V) t Dowex MARAT 
HON Afc©Jfc«*^, »>f - i fc: £ t) 

4 . Amber-lite IRA904 mm. n — A • • ^ - * ) i*^ * 

Dowex MARATHON WBA (ffiff, l^tLt 
'> * fc * JE jc ^14 {g < * o ft o 

EJ£fc*Jin?£, ft 0 , RJSSft** 5 ^^ ft 5. ® 

Dowex MARATHON WBA (ffiff, ^^^5*^) ^tHO^tlXfi^tv 

*MJtt*i!:fe'V^-CH:, ^^^m^flg i iT, Dowex MARATHON W 
BA y^^M .SrflJJ^-CV^J&S, - <O0£{fcffi#:}cPl£ 
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£fc#M», »«H4*^ff5 U 1,3-##H 

k°y^ii^©It5: fc'te J: *K it) S^Mtt^Mt- 5 n t 

1 ttb-C, 0.5-20«*ffiF©l,3-ffi«paW y 

(#l?Lte:-80 o C) ^JltftftiSfc^* Tit SB 

5„ r ©tt««*«JET^«i***'rHSfl:#**lPI»-t"5 - t & 
t?#5 0 Sbfcffigft^S^tt, SSIhfiftlf^lt, 0.05-0.4 

*<£>;*:) JKttUfctf&H.fcfc&tt&atf^fr*, MET 

f*j90%<£> y — BSftSiiS KDiiTSi^f/i' 
3£*Sttf±^<*.5i*, 7Ki~iO%^iox.fcSK (MM £: *M 
ffiii) »* b < fi7Kl~3%^*Px.fc£®t tf^ffia*t"5 w 
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1-3 m&ftM&mz titfv 5 ^ y -fey h\ * y ^ y -t y k*-o< § 

R±T*-S^^^2^±^> .tt>95Ri««5f:fiSiJIBl»B(!©#^&atf.iT/fc 

mz^^vte^l&mxh «j , M« t L-tfi h y ^ y -i? y K£80« 

S%#±, » £ L < i*90«*%£Jl±, J; 0#* U < t495jt*%K±ff 
^y-^y K*»*ttK:»ii't-5 £ ^ "C t 5 C ft o T#3893 fcfcv^ 

8«±^-fil§.^*S3£il±© »63Ril5«^fflftllBl»ili Ltlt $1 x. 
fdfT 7 * K^l, 5?*t-y-!);i/yi*S, R *«* J 18£Jl± Tf — 
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5:^5t'i5. McW&jizizmm* (D^mmmMMKM ltih-© 

, L < f±30®*%UJl±, i D L < H:40S*%«±, 

tits: t *s-e# 5. W±mt vxtt&m&&i8Sk±'V=..'&m& 
r 7 =*■ K >M!kmffi%m-r t btli, ^r^x ^ V? ( 

Mortierella ) Jg , a^f-ft#7^ ( Conidiobolus ) JR. 7 ^ 
£ A ( Pythium ) M > 7^ F7 ( Phytophthora ) JR , ^ =■ > JJ 

^. — A ( Penicillium ) 1, ^ p K^#y a-A ( Cladospor ium ) 
JR , A 3 — 71/ ( Mucor ) JR , 7f i) (Fusarium) I, T * ^ 

7U^r7U^ ( Aspergillus ) JR , b - Kh^7 ( Rhodotorula ) I, ^ 
yh^7h7 ( Entomophthora ) M, x^/^ztf^^v^A ( Echin 
osporangium ) 1, f 7° a 1/ ^" ^ 7 ( Saprolegnia ) M KUk't & 
W^lf5-J:#t't5 0 ^■yU-r -f x V 7 ( Mortierella ) JR*A- 
X^^l^y ( Mortierella ) 1£JR fcJR-T5 »^«tf tt, 0S X. tf * 71/ 
7 ^ 1 1/ 7 • 1 n y # ^ ( Mortierella elongata ) , ^ r - -f x 1/ 
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y - ZL^-i/SfT ( Mortierella exigua ) , ^jV^r^zcVy-y^^ 
p 7 A 7 ( Mortierella hygrophila) , t^7^xU7 • 7;H:'t 
( Mortierella alpina ) % £ m ff 3 £ t V % 5 0 ^#:^J}Ctt^;W 
T^iU7 .loyjf^ (Mortierella elongata ) IF08570, 
=T 4 x.^7 • ?T ( Mortierella exigua ) IF08571, =t^7 
4 ^Vy • 7 -Y if * 7 4 7 ( Mortierella hygrophila ) IF05941, 
^ fry- 4 1/ 7 ' T/V^T- ( Mortierella alpina ) IF08568, ATCC1 
6266, ATCC32221, ATCC42430, CBS219. 35, CBS224. 37, CBS250. 53 
, CBS343.66, CBS527. 72, CBS529. 72, CBS608. 70, CBS754. 68^ <D 

ztitoommz^-rfib. ±m^(ommmxmmm^m (ifo) 

, Xtf #H<B7> y # y • * # jvf-^r- • 3 > 3 y (Am 

erican Type Culture Collection, ATCC) StF, Centrralbureau v 
oor Schimmelcultures (CBS) i> b * Ay £ $J PS ft < A#1~ 5 £ t & 

t'ts. * tz*%w<Dffi9zy/u-7°tf±mfr bttm Ltcmw^^r- 

4 ^ V 7 - in ^#*SAM0219 (mX^f0^m87O3^) (ftl^fl 
##1239^) *«fflt5:Ht't5, 

, 77^ F"^, u — 7s, If y # n - * , -? JV Y — * , Pj^tt 

*f ^-y^x-f-^y^-, *s*y^*, lift m 
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*v>*K^fcfttfWK:il?JI8ii*v^ 2£Jfl±-#fc, Jsiif iUiO. l~4 
0«*%, »4 L< ttl-25ff*%©ai«i:-t-.5©-*s^V^ 0 M © M 
«#nSW:0. l~10JCfi;%, ffJKtt0.1~6Si9iiLT, 

ffl LfeT7=¥ K^^^^rtSHi©X^«j»litferi5lS:tTVN5 ( TEn 
hancement of Archidonic Acid Production by Mortierella alpin 
a 1S-4J : J. Am. Oil Chem. Soc. , 75, p. 1501-1505 (1998), TE 
ffects of Mineral Addition on the Growth Morphology of and A 
rachidonic Acid Production by Mortierella alpina 1S-4J : J. 
Am. Oil Chem. Soc, 75, p. 1815-1819 (1998)) . LfrL, ±BJ^ 
f C^t57 7 * K>K©fJ^t±*^45®fi%T*& t> , *^0^©8A8 
&25nol%&±-£i>$ftfl& ( h y if y i? y K) , * & K f*30mol%« ±£ 

trail (hy^y-ty k) Sr#*ft7?»5t-r5 .JSC'SffliBOT 

iS^w-f-sM ( h y ^y -t y k) o^mm\t^ < p-r^tta *> . 
w±^^i-5»ig (Ky^y-fey k) r t izfc 
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55Ufc 0 «F*tt, i&*2~40 g 4^#f#*ia, i«2~40g^ 
B2~4fiWgSt U «#i*»M:fc«fctf»ffi*«SB40»l<0M© 

L< f±«60 J; L< fiig£4B B # © # *& * © Jfc 

5~40°C, ifl L < «20~30°C £ U * & 20~30°C T L 

•c m # £ u * #5~2o°c k: r mm & m # x ^m%n mmwt % 

^*©pH«4~10 > »4t < tt-5-9fcU'Tiftll«!«*, 

, X&Mi£#£fir5o 2-300 #£L<«:5~2O0 

Ms ± «J » * b < »5-15 B Mff 5 . 

ry* v ^m^^mm* or 7 * Yvm<Dm&-&-&*>z^tzx t 

!J ^!) t!) Kt^5 ( TEnhancement of Archidonic: Selective H 
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ydrolysis of a Single-Cell Oil from Mortierella with Candida 
cyl indracea LipaseJ : J. Am. Oil Chem. Soc. , 72, p. 1323-132 

7 (1998)) o :©i5t, r 7 * k ym-%#mmiz.m$LfttofcftM 

, L< f±30«J:%£Jl±, «t t) b< fi40«*%«±, 

isfpfli^m?r^-r5»fli (hY^uty k) tig** asm t trt 

'<$IW¥5-91887#&$ft) o * e>fco>9*iSff^:fiftllSJ»ifc (6,9-** 
^7**^^^^(18:2 0,9), 8,11-^-T ^f-v 5 ^ ^^(20:2 ffl 9)f 
L< (45,8,11-^^ h y xyi(20:3 ©9)) & W -f* 5 ift JJg ( 
hy^y-try K) < fiatrs^ifefcov^-c't) * ^tM^ 

bi:iotri%$tlT^5 (#M¥5-91888#&#, #11^10-5708 
5#^#, #BS¥5-91886#&gD „ r ft b i*5 £ * ffi 

fc^e-v-.y y uy»&3^tta>9£i*«*a&frJB]ffiIfc#*S£Lfcift 

IB ( h-y ^ y *y k) &S8'iti-5r t in ltm e> ft $ft-c& <b 
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_y y l/^^$>5 © 9* i« ft ffi JW* ©*l £ «T i« * 

mmtvx, MTttf. # r y ^mxta* '? v ^m&mif s r t&x 

£ i& L 'ft v > ^ tf 5 fsj 0 T? $ <9 ig -r r i # pj f g x h z> 0 

»Sr3te^*u*/t h y ^y -t y K^#^ti5PS u /<yfS-ei>oT 
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# 36 iWttSl.S-tttiJIgJKil, 2-ffc 

y^y-^y k) * » s m f* , 4i"E££/ifc«j&»e>@j£fl:»*«:£i» 

JIMflt (hy^DtU K) ©l.,3HfcteJB£LTV^||BJteSK £ 
r <D£ 5 (c: LTjt!Mfl«£I& 0 &v^fc&, fcfcti SMASH:, 95 

-fe y K-^y^y-fey K^«^li«iif(a d bs, hy 
^ y -fe y Kc^tSr^i^ftSiH-C'ts. £ & £ fc: & c 

$«m^8^±T*r:m^£/5 s 2J^_btf> i»9»i««^fiSJjfi 

biitfftfoft < t ti«©i«**fiftHJW«^#£Lfc s y ^y 

ir y K*30~90mol%, & * b < &30~80mol%, «t <9 4 t < «45~ 
80mol%, #t »'* L < «60~80mol%^W-r§ iftJB^*^ & *K 2ft 

*^-v-y / t/yi, 6,9-** * s^i'Bfe, 8,11-^^ 3 it- v 5 ^ y 
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h y if y -fe y koi^m* mmffin&, 2®.kt y * v^m^ 

Lfc h y ^ y "fe y K&25nol%Et±, L< f*30mol%&±, £ 

off*u< tt4o«oi%«±^*-t-5»jn^. hy^y-ty K®i,3fi 
mtaiB 2{4}c s;**- v -y y u ys^ni^ tfc h y ^ y 

-fey K£5mol%^±, 4 L < filO«ol%£t±, ± •? L < tt20mol 
%^±^-f5«^ l,5V^tth^'!)t!J Km,3&^*$UgM 

2(fcfc-5,8,n-3i>f.3-9- h y ^^masfe^ufc h y ^ y -fe y k& 

5mol%J^±, »4 L < ttlOnol%#_h» £ 5 & £ L < f±20mol%^±^ 

* KV bfc h y if y -tr y K£25mol%W±^tf ttJB. 1,3- 
ttfctflJIBJISKsfl 5 , v?*^-y -y / i/yt^S^tfc h y if 

y -i: y K^-^tf»ig> *>5v>tii,3-ife{c4»«flij»ife*s, 2-ffifc«9 

«j, ttJB *K M L Tfa ©J HR £g it 5 ■ © "C fi * v^„ 

ffit^p n «, *»Jfcffl KURIL, ?LJ^fflli^?L, a^ffl^fn, 
p B pX^^Affl^p B p^^*tf 5 r i »H«r^tpAi&W 4: L 

T , ft, S.fcttt- y y^<ft#£$Jig£^ir^&p 3 p, 

opm^jkjpx.s&p'p, yymommwt Lxmm* 
w mas; rheaa, 7K^^p°p> tLtcteM^mm 
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1 

-f ^-y^^^Hlfefls: (Dowex MARATHON WBA : lOOg 
Rhizopus delemar y 12. 5%7k#ffi (* y a? : H 

MHI (Wc) ) 80«IR:»»b, «JET"^«»S*TH$flS 5 
Srftfc. SfeJfjOH£ftfi#tUt, t7^^t* (SM-10 : 0 
fttfyfi/) 25g£, Rhizopus delemar y if 10%7K?t^ (*!><* — 
fft*: Hall (80 ) 100nlK:!Ki» 300ml (O #t T i? V V (-8 
0°C) 4r«^U4^e>»*l!iJpit"ritjR«r«fiJ5S*fc. ^tt, r 

fcfc, 77 * Ki"»«r40K*%£Wt-5»£4feft ( h V ? V * 
K95%«±^W) (SUNTGA40S : f V I s !) " (tt) ) 4g, * 7 V 
8 g> ±BiSft y ^°-if600mg, 7K240M 1 £ 30°C t?48f$ FeiK }f# (1 
30rpm) f§ 

s^^ttfcia^^ y 

#12, 3, 4, 5 . feit; 7 fd^-r ft, ±EiSttfl:$*ifc 

@M y 
#J2 

7 9 * K^ftSr25K;»%£*f-r5tt£4&ii (MJ^ytH K95% 
^±^*) SUNTGA25 ( >- h y - (flc) M) 4g * 7 s ]) frM&gOM 
&m (If) -fc, S^fcSlfl ( Rhizopus delemar y ^ - if, fiftDo 
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wex MARATHON WBA& 3 V^ fiSM-10) 0. 48g£ 1)Q x. 30°C T'48fe 5 V> ft 72 
B#|HK M (130rpm) LtSffr^^ R j£ £ 5> S ffi la & & 

fffc^SK^^ID^, MsB£ ^I©SJS$-fr5 r t £800 Pel 

|wni^SM^*n^30 o c-e48PtF B 1K^b, KJ£i&7^£^«^b 
T }) £ V h V V V ± I) K Sr tti L . ^<^h 

y.yy.tjl K©*fc® 5 7" y ;v| (8:0) St/ h y ^ y 

-fey KOtl:S#L"CV^577^-Ky8 (20:4) SrGC^W.'fc £ ?> $1 
H£te»*©&tt GCftmfcviJ 7° y /HfeofPJ^ ( 
J&J»»ifi : mol%) (Mffitt) tU, *yi:GC 

#*rflt©7 7* K^I6©$!l£ (flgJteSIMT: »»]£•: mol%) 
&<Dm&t LXm 1 fc^Lfc. H3£fl2 U/t y /<-1?H:SUN.TGA25©l, 

3tt.©JiBl&»** y /vMf-^^x/i/^^i ltv^s fc#>, h y if y 

■fey Kffc»#UT^5T9^ h'yiifit^^t) M^!)t!) K 
« 1 











7> 7" y A^* (mol%) 


Ty* p i/ft ( mo i%) 


SM-10 


36.9 


19. 9 


Dowex MARATHON 


WBA 44.5 


18.5 



Dowex MARATHON WBA©-flHfctttf s * $ *tfc. -t"*t>t> 
Dowex MARATHON WBAtt SM-10fc it „ SISftf TfcottEftJtt 
©ffiT* 5 ^* < * L'*»t>4fc««rJH4H:SM-10fc IPH*©tt&*L.fc. 
totiSSttt^WTfcDowex MARATHON WBA^ # % f h 5 £ t # 
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m 3 

(7^ vvWL&2s%±t$m-r (h^yty K95% 

J^±^*) (SUNTGA25 : t y h U - ($0 ) bTy* K^*Sr40flC 

( h y ? y * y K95*e*±£W) (suntga4os 

SUNTGA25& 5 {'±SUNTGA40S 28g, # 7" y /U» 56g, BJ^ftM 
— if ( Rhizopus delemary — if, : Dowex MARATHON WBA) 4. 

8g£30°C-e48lM, mW (130rpm) LtEftJ^tfco H^'fty^- 

fciiMJi (hy^y-fey k) <Di,3-VL\z.mf\*x^tt.ifcttwtbT& 
0 i mmmmm i2 g , *^y^»24g, H£fc#*i.8g&3 

0°Ct?48B£|!fL (130rpm) LtSJfrHfc. 5fc i ©ftt Sfc 

v ftfeiifc 2 |sltea»-|B3g, # T'y /H*8g, H£ft#*0.6g'Sr30 , C 
"T?48B*IHJ, (130rpm) ItSC^tfc. ft t P3 $ CO «t S i t> 

SUNTGA25 fc§ IMS SUNTGA40S fyW-Pc^fti t L tc Wi & <D R Jtg % <0 B 
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d 




CO 


CO 


CD 


to 
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#y 4 

(8A8^##fi£) 

SUNTGA25 : f" V h V - (#) ) £ ft » US 1 1" S R £ « ft * tb T 
v^ c v^i*^©#ft'Ki*5-V N 'f 3 fcjjfcLfc'KJfcfftW&ft 

fciftflg (hU^Uiry K) tf>MSIM (mol%) O^^T-fPflfiU-C- 

*5 9, Bttff-5i,3-ttnnt«<RjiBw», 

& -5 8A8 & ~M t It, *r©#*f«&£**1~o 

8h8<DftffimiZWi&Wifc? o ^ h ^7 7 w ~ (HPLC) ttft^^ 
^n^h^y^^- (GC) tjafr^fc-tir-C^S-f'S. 

[HPLC##f&] 

: IH*7i (Cosmosil 4. 6 x 250 mm 5C18-MS) 

$|R : Tir h y/7t h =■ h V A< (1:1) 1 ml/min 

#MPb1 : 55# 

# 7 A^"-^ Viaft : 40°C 

^mss : ^^©wit^m^ (■fe/uia*4ot;) 

iJ- i/^/u i.Hlil (H)/!)t9 K)' H"" £ -frfc 

[GC#«] 
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Frontier Ultra ALLOY UA-17-15M-0. IF ( 15m x 0.25mm x 

0. 1 n m) 

#7Aifig : 260°C-(l°C/#)-290 o C-(10 o C/#)-390 o C (5#) 
£*fl$M : 45^ 
ftAP^S : 310°C 

■. 37o°c (**>r a-wbtfeffl*) 

§£M : 40cm/# 

f-yTVu : jftflg (Miy ytl) K) £-^-y- >-f-M 1 
ju 1 ©1%*««:&'A 

fc^<D^ UTXXX (X=fcat©liJ»BI) *^J^»lfii 

^^x/i^^m b/c h y ^ y -t y Kttxxst * t> , * ^ y 2 e t 
7vv£& bfc h y ^ y * y KHcsxst ft 5 . ft&^fc <t 0 8 

X8(D2-^<^Ig^m^^ : f 1*3 UT88Xt ft 5 £> 9 , ^ © l§ 

e>fcai^^/u5S** s iiff U 888£ft5 0 
HPLC^tff©»-a-. h y ^ y ir y KSr^^W^^^tf^lli"* - i 
#T't5 (fcfcL, AAP (l,2-f©T7^Kyi, 

yi^^A tfe h y ^y-fe y k) £apa (i,3-fio7 7* Kyft, 

2-|ili^>;fy|^^tf:M)^n!J K) © £ flj tt o j&> 1" H 
t##B#FKI o r ^HPLC##r5- «t 0 , 888, 8X8, XX8, XXXO 
m-&%W&1rZ Z k 5 Q fc/cL, B #J 1~ 5 8A8ft8X8<£>#^- 

3 a^ft/5 s <b8A8, 8D8, 8G8» [1 C##I$|SJ £ * 

L##J-f-3 r ^ ^x-§ ftv^ 0 

GC##f HPLC##f T'^iJT't fc3&>ofc8A8» 8D8, 8G8£# 

J5lJf5iH5T^5 8A8 88A^ #£iJ 5 £ t # Tf # 5 ) 

. L^L, 888, 8X8, XX8tttfe Hi?" 5 £ £ £ 5-#, XXXtt£#{J: 
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Ufc^ 0 x, HLPC#*lf& 2: GC# Wife 4: 3 - t £ D h 

iftflg*tf>8X8 «*©8A8 

Wf!l^(mol%) (moW)(7)|J^ 
SUNTGA25£3|IJl#Sf LfcftjJJg 92.5% 18.9% 
SUNTGA40S^r3|Hl^*^a LfciftJI 80.3% 27.5% 

i ft 5.. 

« 5 

(I)iCMJI§£SUNTGA40Si: J£?£S40°C £: L7c»£-08A8 

SUNTGA40S lg, * 7° «J 2 g> @;£fcg#iif ( Rhizopus delemar 

y^-if, : Dowex MARATHON WBA) 0. 2g £ 40°C T?48^ M > 

(i30r P m) LT£j££*fc a y t> !&WcKjS« 

iBJtett^^'ft itfc 5 , #j 3 h mmvjf&fc x or r. tibmrnrnz 
z tx-tikmmmz'&ito mhtitc^mmmomuim. («oi% 

) ^i4t*to fc*3> 0J 3 ©SUNTGA40S£jD5m»JIt 1 0®. 
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00 CO 
CD CN 



si si 
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P>51.77%fc±#U HJStt^^* e>tl,/c 0 
#J 6 

(77 * K>-m£45«*%&±^W-t-3M (M^ytil K) 

77^rFy|4iIHt : &^T^il'7 • 7^t°t ( Mortiere 
11a alpina ) CBS754. 68£ ffi , ^/V=i-7.2%, ^^^S:^^^^6 
%, KH2P04 0.3%, MgC12 • 6H20 0.05%, CaC12 • 2H20 0.05%, 7cS?fi 
0. WZttemM (pH 6.0) 1000L^2000Lii^K#^*W^AtL, U 
g26%, fiMJll.O wm, Jft£80rpm, W ft JBE1. Okg/cm 2 GO^f^T?® 

ufco 3 h g {c^g^2i°c^rff xmm&mm vtc a 

^/^-^[iglTBItttlL, *£160 1 itffifiltfe. 16 
0 M©JSIT'77 * K y^OfiJ-a-ii6lKS%^5t L, 411 (77 
^KVSftl) M2g/L£«iJ$Ufc. ft*5, J#*130 BlcfTftT 
7 * K^^<DfiJ^«60®*%^ig ITfc D , f£*<DMte + # "T|g 
ffe5 0 t#^ti7t»^^^iii(c £ i9 HIiRUjftJIittaiSrff 7 7 ^r 
K^KSr55®*»W±^Wr5»H ( h 9 # V ± V F) (K« -TSUN 
TGA55J 
7 

(^MJ3gSUNTGA55£ £ L, M,K;£^l£40~41 o C Lfc#^© 
8A8©«ift[iiittSJ£]) 

mfeit&B ( Rhizopus delemar ]) /< — if, : Dowex MARATHON 

WBA) lOg&^ + ^y l«#^n*7A (1.8 x 12.5cm, WS31. 
8ml) fclft&U SUNTGA55£#7*y ;U^£l:2«^Lfc^£M£ 
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■m*<Z>* 7 JJ ;vmt T y * K Vg£©mol%^-f (^5) 0 
^ 5 





o . A t ~h —f 11 il^ JGfc ^ 

o.U \7j s 'J />^m.) 


9ft • A f?T ilf k' Vftl 


SUNTGA55 


0 


57. 00 


m& (mi/h) 


8:0 (# -7" !J /l^H) 


20:4 (77^ K 


2.2 


53. 82 


30. 03 


3. 9 


52. 06 


31. 51 


5.6 


46. 87 


36. 69 


8.4 


42. 48 


40. 17 


12.6 


36.69 


44. 10 


17.6 


31. 24 


47. 04 


26.4 


25.27 


49. 38 


38.7 


20.03 


51. 21 



& 5 (DMiM; £ 9 , ^3t^3.5~5.5t LT920 W©5g«IS^SrK* 
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« 6 



DL >>u> P m 


o.U \j-Jy y /v f&. ) 




1 


49. 60 


34. 32 


2 


53. 00 


31. 22 


10 


51. 75 


32. 87 


20 


50. 10 


34. 61 


35 


48. 15 


36. 08 


50 


46. 73 


37. 37 


70 


46. 44 


37. 43 


80 


43. 90 


39.43 


92 


41. 43 


40. 99 



40~41°C<Dfi££f&fr{;i&^-C^ iii*i^?Stt©{ITt* < > 

92 b m <Dmwt£m*mM vit. 



, #ij 4 ©^SHC i 5 ifiJJI* ©8A8, 888© P^fc £ - 5^^-?:* 

ft40.1mol%, 7. 31mol%{Cjf LTV^C 
011 1 tiS Lfc£iJ©@£tem#£r*iJ/B LfcH£teg£^f ( Rhizopus 
delemar U fi#:t7^^l# (SM-10) ) £ i£ o T 

^300 @ T*# &ti,fcM^©# y /u»©«ol%H:32.4%i:fcofc 0 
**3, #J 4 (Djj&K X ttJB + ©888©ai£'«:WI'<fc fc - 511.6«ol 

, EfcS&^&Ttf 5 - 4: * < mR#}t£4zM#'*I& k 4 9 , 88 
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m 8 

°Ci: Lfc»^©l,3Hfcfc**IISI»»#* 5? * y - V / V y 

0 s?*.*- r -y / uywtz<a#-fz>®m ( h y ^y * y k> 

f£> ^ilit^^f ^ = • T^t o ^SAM1860 (»III^I3 

589 - HO ] £*iJfflLT, © 9 ^K£*t& ft J!! IE Sift ill (h 
y^'y-fey F) Kiov^f*. WM¥5-91888-»^*fcK*©^ftH: 

tf, ^»^f^il/7 • T/Vt°^SAM1861 (ililtl3 

590- ^) ] £rig*LT\ 5 - KH&^W-r 5 »-JB (Ky^Pty K 
) illLTIt WH5piO-57085#^#Hlffi«i©^ffit UiSot, 

ftfc^Mtt [fllx-tf, : t^7^il'7 • T 7^ t° "t* SAM2086 (8£3f:fc 
»1235-&, FERMP- 15766) ] ^igttS^ita^ 

5-91886-i-^^{C|S«©*-^ic: U^ot t ©9^iS£*t&ftl!g/S& 
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t'^tts^, & z ^ & & tix ^ & mrnrn^ a 5 ^ 

W-f-Sffiflg (KB TSUNTGDj kfo-T) lg, 8,11-i-f 
^16«fi%-^^t-5 M rsUNTG20:2j £ ffci") lgfc^fi5, 

h y ^ ^^^24«*%^#1-5 (#£ TSUNTGMj 

kffi-t) lgk. #7 9 -As* 2g % mfeikWm ( Rhizopus delemar y 
s* — -l£\ Ufa : Dowex MARATHON WBA) 0. 2g k # b , 40°CT'48B# 
f«k jf# (130rpm) L-C£J&£^fc 0 @ fc'JS 9 .fcv^ fcSfS 

JftJBtfcli, ^^xyu^m^ i # fcUO 5 ttl * *b fc » J}| ( MJ ^ 

y-ty k) ©l.a-ffifcfi^LTVNfcjiBisRfciifaoKjsxif-cabs 

f«ffi'Kii)P#fttt*J^, «3fcf»o'*SfcJ:oTrftbJIBte 
S?£&t9l&< £ i: -C^a»||^#fc 0 # ^ivfc^Jg^ Wl,3-i7 7° y 

n^^-2-v?*^-y-y / u-y^^-^y -t 1,3-* n^r 

^ -2-8, 11-31 4 nf^iy^/v-^i) ir p -^*>5 V^{il,3-^ 7 s y 

p -r /v-2-5,8,11-^-1' 3tMis/>f ^-^ y -t p -/Koai^-tt-t 

;w^8g, ±EH£ft y 600mg, zk240 M 1 £ Jfl X > 0iJ 1 k m 

m 9 

n 5 /l^lOOgfc, 01J 7 T*#/fc8A8-£40. lmoU^^Tf 5 h y ^ y ir 
y K0.3g»^i-5 £ k ic J: *J , Tj-*h' > sWt<Dgt&& filt>tt1&$A> 
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mi 0 

m 7 T'#fc8A8^40.lmol%^W1-5 h ]) ^ V ± V K400g, »M 

^t-^f-^48 g> ^-i/-f^^20g, ^ y ± y ^ioog^t>*o. in ^tty 

1 1 

) 

(Dowex MARATHON WBA : ^ ^ ^ 5 # A-) 100g 
Rhizopus delemar ]} /< - i?12. 5%tR^ &L V - i? $ 5fc : ffl 

t° y * $ ft 8m i & an £ a. -c 6 # m m * m # * m it ft . e © & , 

240ml ©fe7t h 3/ (-80°C) L * tf s h % * fc* £ T ttJR £^ 

^Lt, SUNTGA40S 4g, */y/Wi8g, ± IB H Mik ]) /* - if 600m 
g, tK240 m l©fi^tSl^t, ^30°CX*48^^, j*# (130rpm) Lft 

0ij 1 2 

Wl .£'09 1 1 -e#]t@SflS#*. ( Rhizopus delemar y , jfi 
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W : Dowex MARATHON WBA) 4. 8g, SUNTGA40S 28g, # / !) yl/gfc 56g 
&30t-C48ll#ro, 8£# (130rpm) L T £ £ -fr fc „ R J& £ jfc * fl» & 
RJSM£& V Rfct , Srfcfc-hfB t 1^1 DS«5r*n^30°C, 40°C , 50 
°C, 60°CT* 4 8 0 R#M, mW (130rpm) LXRfctS1ttc 0 

zv®. &&&&&& bR&mm&Jsi r> m% , mtcK±mtm^ 

S ft £ AD £30^X^81^, W.W (130rpm) ttS«**t. 
^7 

09 1 •gflfcHfefc Rhizopus del emar jj 480B# ffl ff= ft ^ 



3 0 4 3 % 5 4% 102 

4 0 5 2 % 5 2 % 9 5 

5 0 5 4 % 4 8 % 8 9 

6 0 5 0 % 3 3 % 6 6 
* 8 



flJll-gftfcB^fc Rhizopus delemarJP'* Sr#aaE-C480l*Mfii«p U 



3 0 5 1 % 50% 9 8 

4 0 4 9 % 5 0 % .10 2 

5 0 5 4 % 5 0 % 9 3 

6 0 5 0 % 4 4 % 8 8 



°CT 4 8 0 #M«#.l,fc*©J&tttt«J*r©'8 8%£«f?LTWc 0 

til i 3 

til 4 T*© fc, r 7^ K^*Sr'25%^W*t-SSUNTGA25 ( 
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UNTGA40S (T7^r K V^40%^W Ml ^ !) t J) K, fyhJI - (tt 
) ») ^IR^ti-S t 27.5% ©8A8jft ill Sr^T.V^S. 

BmS£&©$iyt*©8A8©SiJ£-£if&fc5 BWtf\ 'HH-gfSt©® 

(Dowex MARATHON WBA) ©#7Lflt»J6 T» *> 3 * » B£i!t©@5£'fcl$ 

£#Jl fcJpD-C@Sfti-5IR, @£ft-r<5M©*£#!i 1 iPi, 

©@£Mli£ffioT\ tf^it, SUNTGA40S£ 4 g t # 7 s U 

A'Sfc 8 g toift^iftlB-SrlS^t!: L.THS-fk 0.48 gin*., 

3O°CT?720#^«# (130rpm) LtSft^fc. 

. « 9 lilSfl5»*ffc^*ii5 U £KJS*7 ft ©STUB 

«t»8A8©«l'&«>H«** Ufct>©T?*>5. 08 4 -CttPI tJR#©SUNTG 
A40S£ftV>|*3l* J Rj&«: 3IU^i|i9^LTffoT^, ?fi Jj| * CD 8A8© 

) Tftt#ias*t!:t>Hto *>-f , ffljfitf ©8A8oa^Sr38.9%K:*'-C 



* 9 





»Ji^ ©8A8©S9^ (mol%) 


1/2 


21.0 


1 


25.6 


2 


38.9 
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it * <d m m 
1 . i 8 Kit-rig^is 3 j^±o (o e^M&^f^m 

Xtf 1 8 £i±Tf=i«IS^*s 2 ^_L© <» 9 ^iffig^fS 

m^^#tf{-, h!)7!lt!J KOI, 3 fc(D^x /vffi&Km^tt) 

fc^fflts y s*t, h y ^ y -t y k© i &&t>* 3 & 

2tffcKft«*ffi;foj|gJ»»as|&#Lfc n y ^y -t 

*TKJ££lS*j«:#fcft, K£riS4fea> feBfcffc y — if £ PH JR L % 

3 . @5£ft y ^°-if l:S^S^40 o C«±^^ffi £it5 r t £M 
1 XHt 2 {cfE«©M3t^^ 0 

4. JS»»J!S^ KfStSS**!) 5 1 8 &i±t-rIi^iJ5 3 #± 
<D o> 6 ^ifSJg^Fl&MM, 1 8 &±T? — M^-i&S 2 
£A±© *> 9 5RK«^ttfi|JIBJI)5»©'>ft < HI ^©iiSS^f&fnM 

5 . ^it« 1 8 &±x-=.mm&tf 3 «±© a) e^mm^mmm 
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